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[57] ABSTRACT 

An ink jet transfer printer including an ink jet print head and 
a print drum, the ink jet print head for printing ink onto the 
print drum Which transfers the ink to a print medium during 
a print cycle. The ink jet transfer printer comprising: a print 
surface de?ning a print plane located on the print drum, the 
print surface raised above the peripheral surface of the print 
drum; and Wherein the ink jet print head prints onto the print 
surface and the ink on the print surface forms a contact angle 
substantially in a range of 20 to 60 degrees. The ink jet 
transfer printer further comprising: a Wiper blade in engage 
ment With the print surface during the print cycle for Wiping 
Waste ink from the print surface; and a cleaning device in 
engagement With the print surface during the print cycle for 
absorbing Waste ink from the print surface; and Wherein, 
folloWing transfer of the ink from the print surface to the 
print medium, the cleaning device absorbs Waste ink prior to 
the Wiper blade Wiping Waste ink. 

20 Claims, 7 Drawing Sheets 
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INK JET TRANSFER PRINTER 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a related to copending US. patent 
application Ser. No. 08/767,354 ?led concurrently on Dec. 
18, 1996 hereWith, and entitled HYBRID PRINTING 
POSTAGE PRINTER, the disclosure of Which is speci? 
cally incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates generally to ink jet printers. 
More particularly, the invention relates to an ink jet transfer 
printer including an ink jet print head, a print surface and a 
maintenance apparatus. 

BACKGROUND OF THE INVENTION 

Ink jet printers are Well knoWn in the art. Generally, an ink 
jet direct printer includes a print head having an array of 
noZZles or ori?ces, a supply of ink and a plurality of ejection 
elements (typically either expanding vapor bubble elements 
or pieZoelectric transducer elements) corresponding to the 
array of noZZles for ejecting the ink from the noZZles. The 
ink ejected in this manner forms drops Which travel along a 
trajectory or ?ight path until they reach a print medium such 
as a sheet of paper, overhead transparency, envelope or the 
like. Once they reach the print medium, the drops dry and 
collectively form a print image. Typically, the ejection 
elements are selectively energiZed so that a predetermined or 
desired print image is achieved. 

In some applications, it is desirable to employ an ink jet 
transfer printer instead of an ink jet direct printer. The ink jet 
transfer printer is similar to the ink jet direct printer except 
that the ink jet transfer printer does not print directly on the 
print medium. Instead, the ink jet transfer printer prints a 
negative of a desired image onto an intermediate print 
surface. The print surface is subsequently brought into 
contact With the print medium so that the image from the 
print surface transfers to the print medium. Thus, it is 
apparent that the maintenance of the print surface and the 
interaction of the ink With the print surface signi?cantly 
in?uence print quality. For example, if the ink “Wets” too 
much (spreads too thinly) upon contact With the print 
surface, then a distorted image Will likely result. On the 
other hand, if the ink “beads” too much (forms a drop With 
little surface contact With the print surface per unit volume 
of ink), then a distorted image Will also likely result. 

Recently, the postage meter industry and other envelope 
printing industries have begun to incorporate ink jet printers. 
A typical postage meter applies evidence of postage, com 
monly referred to as a postage indicia, to an envelope or 
other mailpiece and accounts for the value of the postage 
dispensed. In this manner the dispensing of postal funds is 
accurately tracked and recorded. 

In traditional postage meters, tWo types of printing means 
are employed: one being a die plate located on the peripheral 
surface of a print drum that is adapted to print the ?xed 
portion of the postage indicia, such as the graphics design, 
toWn and state, While the other print means is adapted to 
print the variable portion of the postage indicia, such as the 
date and value of postage dispensed. In such traditional 
postage meters, this printing means usually includes a plu 
rality of print Wheels Which project through suitable aper 
tures formed in the curved surface of the die plate. Each print 
Wheel contains a plurality of alpha-numeric characters 
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2 
Which are selectively rotatable to project through the die 
plate. In order to print the postage indicia, the print drum is 
rotated and the die plate and the print Wheels are suitably 
inked prior to the print drum coming into contact With the 
envelope. After inking, the print drum continues to rotate 
and the die plate and the print Wheels are brought into 
contact With the envelope Where the ink transfers to the 
envelope resulting in the postage indicia printed on the 
envelope. 

In order to vary the postage value and the date, the 
operative positions of the print Wheels, Which are mounted 
to bodily rotate With the interior of the print drum, must be 
changed. Since these print Wheels are not directly accessible 
to the operator, the print Wheels are operatively connected to 
an associated setting mechanism Which is also located 
primarily inside the print drum. The setting mechanism is 
normally connected to a motor for rotating the print Wheels 
to a desired position in response to inputs from a keyboard. 
In the alternative, the setting mechanism is connected to 
levers Which extend outside the postage meter housing so 
that the operator can manipulate the print Wheels manually. 
Both of these arrangements necessitate a rather intricate, 
complex and costly mechanism to enable the print Wheels to 
be set to a desired position and then rotated along With the 
print drum through a print cycle. 

The postage meters disclosed in US. Pat. No. 3,869,986 
entitled INK JET PRINTING POSTAGE PRINTING 
APPARATUS and US. Pat. No. 4,673,303 entitled OFFSET 
INK JET POSTAGE PRINTING, both of Which are 
assigned to the assignee of the present invention, depart 
from the traditional postage meters described above by 
incorporating ink jet printing technology. The print Wheels 
and associated setting mechanisms are dispensed With and 
replaced With an ink jet print head. 

Ink jet printers are Well knoWn in the art. Generally, an ink 
jet printer includes an array of noZZles or ori?ces, a supply 
of ink and a plurality of ejection elements (typically either 
expanding vapor bubble elements or pieZoelectric trans 
ducer elements) corresponding to the array of noZZles for 
ejecting the ink from the noZZles. The ink ejected in this 
manner forms drops Which travel along a trajectory or ?ight 
path until they reach a print medium such as a sheet of paper, 
overhead transparency, envelope or the like. Once they reach 
the print medium, the drops dry and collectively form a print 
image. Typically, the ejection elements are selectively ener 
giZed so that a predetermined or desired print image is 
achieved. 

In US. Pat. No. 3,869,986, the ink jet print head is 
positioned to print directly on the envelope through suitable 
apertures in the print drum While the print drum is rotating 
through a print cycle. The print drum still contains a die plate 
for printing the ?xed portion of the postage indicia While the 
ink jet print head prints the variable portion. 

Although this system removes the complexity of the 
setting mechanism, it suffers from various draWbacks. For 
example, the noZZles of the print head must be energiZed at 
the precise moment When the aperture appears betWeen the 
print head and the envelope. OtherWise, the ink Will deposit 
on the inner surface of the print drum instead of the 
envelope. Thus, the timing of the rotation of the print drum 
and the energiZing of the noZZles must be precisely con 
trolled. As another example, no provisions are made for the 
maintenance of the print head. Left unattended, the print 
head may either drip ink or in the alternative become 
clogged due to evaporation of ink or an accumulation of 
paper dust and other contaminants. Clearly, either event is 
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undesirable. Another drawback is that the print head is 
spaced far aWay from the envelope due to the thickness of 
the print drum. Thus, a large print gap is created Which 
reduces print quality. 

In US. Pat. No. 4,673,303, the ink jet print head is 
positioned to print on the print drum. The print drum 
includes a ?rst region containing the die plate of the ?xed 
portion of the postage indicia and a second region Which 
receives ink from the print head. During a print cycle, the 
second region is depressed beloW the periphery of the print 
drum so that the inking rollers for the ?rst region do not 
spread ink onto the second region. Then, the second region 
is brought back into alignment With the periphery of the print 
drum and the print head applies ink thereon to form the 
variable portion of the postage indicia. As the print drum 
comes into contact With the envelope, both the ink from the 
die plate and the second region are transferred to the 
envelope. 

Although this system removes the complexity of the 
setting mechanism, it suffers from various draWbacks. For 
example, depressing and raising the second region during a 
print cycle requires a complex mechanism. Additionally, this 
system does not provide for maintenance of the print head. 
Therefore, it suffers from the same draWbacks as previously 
discussed above. As another example, this system makes no 
provisions for maintenance of the second region. Therefore, 
stray ink drops could collect on the second region and 
transfer to the envelope during printing Which Would result 
in a poor quality postage indicia. Still another example, 
residual ink Which did not transfer to the envelope Would 
remain on the second region and contaminate subsequent 
printing. 

For all of the above reasons, it becomes apparent that 
there are dif?culties and drawbacks associated With the prior 
art postage meters employing ink jet printers. Therefore, 
there is a need for an ink jet transfer printer Which substan 
tially overcomes the problems associated With the prior art. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to present an ink jet 
transfer printer that substantially overcomes the disadvan 
tages and problems associated With the prior art systems. 

In accomplishing this and other objects there is provided 
an ink jet transfer printer including an ink jet print head and 
a print drum, the ink jet print head for printing ink onto the 
print drum Which transfers the ink to a print medium during 
a print cycle. The ink jet transfer printer comprising: a print 
surface de?ning a print plane located on the print drum, the 
print surface raised above the peripheral surface of the print 
drum; and Wherein the ink jet print head prints onto the print 
surface and the ink on the print surface forms a contact angle 
substantially in a range of 20 to 60 degrees. The ink jet 
transfer printer further comprising: a Wiper blade in engage 
ment With the print surface during the print cycle for Wiping 
Waste ink from the print surface; and a cleaning device in 
engagement With the print surface during the print cycle for 
absorbing Waste ink from the print surface; and Wherein, 
folloWing transfer of the ink from the print surface to the 
print medium, the cleaning device absorbs Waste ink prior to 
the Wiper blade Wiping Waste ink. 

Additional objects and advantages of the invention Will be 
set forth in the description Which folloWs, and in part Will be 
obvious to those skilled in the art from the description, or 
may be learned by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are incorporated in 
and constitute a part of the speci?cation, illustrate a pres 
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4 
ently preferred embodiment of the invention, and together 
With the general description given above and the detailed 
description of the preferred embodiment given beloW, serve 
to explain the principles of the invention. 

FIG. 1 is a schematic representation of a perspective vieW 
of a postage meter incorporating the present invention. 

FIG. 2 is a schematic representation of a front elevational 
vieW of the postage meter With a print drum in a home 
position in accordance With the present invention. 

FIG. 3 is a schematic representation of a top vieW of the 
postage meter With the print drum in the home position in 
accordance With the present invention. 

FIG. 4 is a schematic representation of a front elevational 
vieW of the postage meter With the print drum in an 
intermediate position along a print cycle in accordance With 
the present invention. 

FIG. 5 is an example of a postage indicia suitable for use 
in the postage meter of the present invention. 

FIG. 6 is timing diagram shoWing the velocity of the print 
drum during the print cycle. 

FIG. 7 is schematic representation, taken along lines 7—7 
of FIG. 2, of an ink drop on the second print surface of the 
print drum. 

FIG. 8 is a schematic representation, taken along the edge 
of a Wiper blade, and second print surface interface. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to FIGS. 1 and 2, a ?rst embodiment of a 
postage meter 100 including a base 102, a frame 104, a print 
drum assembly 110, a print head module 130, an ink roller 
assembly 150 and a print head maintenance module 170 
incorporating the present invention is shoWn. Generally, an 
envelope 20 is fed in a path of travel along a deck 30 of a 
mailing machine (partially shoWn) as indicated by arroW A 
so as to pass underneath the print drum assembly 110 of the 
postage meter 100 Which prints a postage indicia thereon. 

Referring to FIG. 5, an example of a postage indicia 50 
suitable for use With the present invention is shoWn. The 
postage indicia 50 includes a ?xed portion 52 containing a 
graphics design and a variable portion 54 containing the 
variable information Which changes With each envelope or 
from postage meter to postage meter, such as: date, postage 
value, toWn, meter serial number and other information 
necessary to detect fraudulent use of the postage meter 100. 
Alternatively, the meter serial number could be located in 
both the ?xed portion 52 as Well as the variable portion 54, 
or just in the ?xed portion 52. 

Referring to FIGS. 1, 2 and 3, the print drum assembly 
110 includes a print drum 111 ?xably mounted to a print 
drum shaft 112 Which is rotatively mounted to extend 
betWeen Walls 104a and 104b of the frame 104. Also ?xably 
mounted to the print drum shaft 112 is a gear 114 Which 
extends through an aperture 103 in the base 102 so that a 
drive gear (not shoWn) protruding from a mailing machine 
is brought into meshed engagement With the gear 114 When 
the postage meter 100 is placed on the mailing machine. In 
this manner, the mailing machine supplies the drive means 
necessary to cause the print drum 111 to rotate. The print 
drum 111 includes a ?rst print surface 116 having a die plate 
(not shoWn) for printing a ?xed portion of the postage 
indicia and a second print surface 118 for printing a variable 
portion of the postage indicia. It is important to note that the 
?rst print surface 116 and the second print surface second 
print surface 118 are in substantial alignment Which each 
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other so that they both contact the envelope 20 during the 
print cycle. Together, the ?rst print surface 116 and the 
second print surface 118 form a print plane Which contacts 
the envelope 20. 

The print drum assembly 110 further includes a pair of 
blocks 118B, Which Will be described in greater detail beloW, 
and an encoder system (not shoWn) of any suitable conven 
tional design for tracking the position of the print drum 111. 
In this manner, the rotation of the print drum 111 can be 
accurately controlled and coordinated With the operation of 
a print head 134 to produce a quality print. A more detailed 
description of the operation of the print drum assembly 110 
including the print drum 111 Will be set forth beloW. 

The print head module 130 includes a print head frame 
131 ?Xably mounted to Wall 104a, a print head bracket 132 
and the print head 134. The print head frame 131 includes an 
angled portion 131a on Which the print head bracket 132 is 
?Xably mounted While the print head 134 is detachably 
mounted to the print head bracket 132. In the preferred 
embodiment, the print head 134 includes an ink reservoir 
135 for storing a supply of ink and a plurality of noZZles 136 
through Which the ink is ejected. Thus, the print head 134 is 
designed to be replaced as needed by the operator loading in 
a neW print head 134. The print head bracket 132 and the 
print head 134 are designed such that the noZZles 136 are 
spaced apart from and in opposed relationship to the second 
print surface 118 of the print drum 111 for printing the 
variable portion 54 of the postage indicia 50. 

The ink roller assembly 150 is detachably mounted to 
Wall 140a by any suitable conventional means. Thus, it too 
is designed to be replaced as needed by the operator. The ink 
roller assembly 150 includes a inking roller 152, an ink 
supply roller 154 and an ink housing 156 Which contains a 
supply of ink. The inking roller 152 and the ink supply roller 
154 are both rotatively mounted to the ink housing 156 so as 
to be in rotational engagement With each other. The ink 
supply roller 154 remains in contact With the supply of ink 
and ensures that the inking roller 152 is suf?ciently saturated 
With ink. The inking roller 152 is positioned to also be in 
rotational engagement With the ?rst print surface 116 of the 
print drum 111. In this manner, ink is applied to the die plate 
of the ?rst print surface 116 for printing the ?Xed portion 52 
of the postage indicia 50. It is important to note that the ink 
contained in the ink roller assembly 150 may be the same as 
or different from the ink utiliZed by the print head 134. 

The print head maintenance module 170 includes a print 
head cap 190 Which is adapted to ?t over the noZZles 136 of 
the print head 134 and a mechanism for repositioning the 
print head cap 190 into and out of engagement With the print 
head 134 in relation to the rotation of the print drum 111. In 
the preferred embodiment, the print head cap 190 is 
designed to provide an air tight seal around the print head 
134 and is operatively connected to a suitable vacuum 
source (not shoWn) for sucking ink from the noZZles 136. 
Since the operation of print head maintenance modules is 
Well knoWn in the art and since it does not constitute a part 
of the present invention, no further description is being 
provided. 

The mechanism for repositioning the print head cap 190 
includes a cam 171 ?Xably mounted to the print drum shaft 
112 so as to rotate along With the print drum 111 during a 
print cycle, a folloWer plate 174, a folloWer 176 and a cap 
plate 180. The folloWer plate 174 and the cap plate 180 are 
pivotally mounted along side each other to a pivot shaft 172 
Which is in turn ?Xably mounted to Wall 104a. Rotatively 
mounted to the folloWer plate 174 is a folloWer 176 which 
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6 
is biased against the cam 171 by a folloWer spring 178 
extending betWeen the folloWer plate 174 and Wall 104a. 
Thus, the folloWer 176 remains in rolling contact With the 
cam 171 and causes the folloWer plate 174 to pivot about the 
pivot shaft 172 in accordance With the position of the 
folloWer 176 on the cam 171. FiXably mounted to and 
extending outWard from the cap plate 180 is a pin 194 Which 
is in slotted engagement With a slot 175 in the folloWer plate 
174. Aplate spring 182 eXtends betWeen a pin 192 ?Xably 
mounted on the folloWer plate 174 and the pin 194. In this 
manner, the folloWer plate 174 and the cap plate 180 are 
operatively coupled so that the cap plate 180 is biased 
outWard. Thus, since the print head cap 190 is ?Xably 
mounted to the cap plate 180, the print head cap 190 is 
biased toWard the print head 134. 

Referring to FIGS. 1, 2, 3 and 8, in order to produce a 
quality print, the postage meter 100 includes further devices 
designed to maintain the print drum 111, and more particu 
larly the second print surface 118. A Wiper blade 142 is 
positioned to engage the second print surface 118 during the 
print cycle and prior to the print head 134 applying ink to the 
second print surface 118. In this manner, the second print 
surface 118 is Wiped clean before each print cycle. The Wiper 
blade 142 is mounted to a Wiper blade leaf spring 144 Which 
is in turn mounted to a Wiper blade bracket 140 ?Xably 
attached to Wall 104a. Thus, the Wiper blade 142 is biased 
toWard the print drum 111 to ensure that the Wiper blade 142 
remains in intimate contact With second print surface 118. 
Preferably, the Wiper blade 142 is made from any suitably 
durable material Which demonstrates appropriate elasto 
meric properties so as to clean the second print surface 118 
Without damaging or scratching the second print surface 
118, such as urethane. Thus, the Wiper blade 142 is com 
pliant so that Waste ink is pushed over rounded lateral edges 
118a of the second print surface 118 into an area 119 Which 
is beloW the print plane. Because area 119 is beloW the print 
plane, this Waste ink Will not transfer to the envelope 20. It 
is important to note that in the preferred embodiment the 
Wiper blade 142 is Wider than the second print surface 118 
so that the Wiper blade 142 conforms around edges 118a. 

Additionally, the postage meter 100 includes a cleaning 
roller 160 Which is rotatively mounted to a cleaning roller 
shaft 162 Which is in turn ?Xably mounted to Wall 104a. The 
cleaning roller 160 is located to be in contact With the second 
print surface 118 during the print cycle but only after the 
print head 134 has applied ink to the second print surface 
118 and the ink has been transferred to the envelope 20. 
Thus, in contrast to the Wiper blade 142, the cleaning roller 
160 performs a post-printing cleaning operation. Preferably, 
the cleaning roller 160 is made of a resilient foam material 
having suitable ink absorption properties. Alternatively, the 
cleaning roller 160 could be a pad or Web of absorbent 
material. In addition to cleaning the second print surface 
118, the cleaning roller 160 also picks up any Waste ink 
Which has been pushed over into area 119. 

It should noW be apparent that the ink jet printer of the 
present invention has been designed so that the Wiper blade 
142 comes into contact With the second print surface 118 
after the cleaning roller 160. In this manner, the cleaning 
roller 160 absorbs the majority of the Waste ink that does not 
transfer to the envelope 20 and then the Wiper blade 142 
Wipes any residual ?lm of Waste ink from the second print 
surface 118 before the print head 134 prints on the second 
print surface 118 for the neXt print cycle. 

The postage meter 100 further includes a pair of conven 
tional eject rollers 120 Which are mounted to an eject roller 
frame 126 using eject roller arms 122 and eject roller 
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brackets 124. Extending between the eject roller arms 122 
and the eject roller brackets 124 are a pair of eject roller 
springs 128 Which operate to bias the eject rollers 120 
toward the eject pressure rollers 42. 

With the structural aspects of the postage meter 100 
described as above, the operational aspects of the postage 
meter 100 Will noW be described. Referring to FIG. 2, the 
print drum 111 is shoWn in the home position. In this 
position, the print head cap 190 is held ?rmly against the 
print head 134 so that the noZZles 136 are sealed off from the 
ambient air. In this position, various maintenance routines 
involving purges of the noZZles 136 and applying suction to 
the noZZles 136 can be performed. When the print drum 111 
is in the home position, the Wiper blade 142 is in contact 
With a lead beveled edge 118L of the print drum 111 Which 
is in alignment With a beginning portion of the second print 
surface 118. In this manner, any ink that the Wiper blade 142 
has collected Will drain onto this surface. Alternatively, 
those skilled in the art Will recogniZe that the Wiper blade 
142 need not contact the lead beveled edge 118L When the 
print drum 111 is in the home position so long as at the 
beginning of the print cycle the Wiper blade 142 contacts the 
lead beveled edge 118L before contacting the second print 
surface 118. In this manner, the Wiper blade 142 Will not 
leave a line of Waste ink on the second print surface 118. 

Since the lead beveled edge 118L is beloW the print plane 
(the second print surface 118), any ink collected in this area 
Will generally not transfer to the envelope 20. Furthermore, 
as the print drum 111 rotates, the ink collected along the lead 
beveled edge 118L Will be Wiped up by the cleaning roller 
160. In similar fashion, a trailing beveled edge 118T is in 
alignment With ending portion of the second print surface 
118. As the print drum 111 rotates, any ink collected by the 
Wiper blade 142 Will be deposited along the trailing beveled 
edge 118T. This ink Will also be cleaned up by the cleaning 
roller 160. 

Generally, the Wiper blade 142 Will tend to leave a pool 
of Waste ink on the second print surface 118 just as it touches 
the lead beveled edge 118T and as it leaves the trailing 
beveled edge 118T. Under certain conditions (envelope 
pilloWing), this Waste ink may transfer to the envelope 20 if 
not completely absorbed by the cleaning roller 160. 
Therefore, the blocks 118B are located on either side of the 
second print surface 118 are in radial alignment around the 
print drum 111 With the lead beveled edge 118T so as to 
prevent the lead beveled edge 118L from coming into 
contact With the envelope 20. The blocks 118B are also in 
substantial alignment With the print plane so that they 
contact and press the envelope 20 ?at. In the preferred 
embodiment, the trailing beveled edge 118T Would also have 
corresponding blocks (not shoWn) Which Would serve in the 
same capacity as those for the lead beveled edge 118L. 

The print drum 111 remains in the home position until the 
print cycle is initiated. Referring to FIG. 4, the print drum 
111 is shoWn just after the print cycle has been initiated. 
During the print cycle, the print drum 111 rotates in a counter 
clockWise direction as indicated by arroW B. Since the cam 
171 rotates along With the print drum 111, the folloWer 176 
repositions accordingly causing the folloWer plate 174 to 
pivot about the pivot shaft 172. As the folloWer plate 174 
pivots, the cap plate 180 pivots in corresponding fashion and 
the print head cap 190 moves aWay from the print head 134 
and toWard the interior of the print drum 111. To accom 
modate this movement of the print head cap 190, the print 
drum 111 has a substantially holloW interior and a suf? 
ciently large aperture 111a around its periphery. That is, the 
peripheral surface of the print drum 111 Which contains the 
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?rst print surface 116 and the second print surface 118 only 
eXtends approximately 180 degrees. The remainder of the 
print drum 111 is cut aWay to alloW the print head cap 190 
to reposition betWeen a capped position up against the print 
head 134 While the print drum 111 is in the home position 
and an uncapped position interior to the print drum 111 While 
the print drum 111 is moving through the print cycle. 

Referring to FIGS. 1, 3 and 4, as the print drum 111 
rotates, the inking roller 152 applies ink to the die plate 
located on the ?rst print surface 116. Additionally, the 
noZZles 136 of the print head 134 are selectively energiZed 
by any suitable controller to eject ink as the second print 
surface 118 passes by the noZZles 136. As the print drum 111 
continues to rotate, it comes into contact With the envelope 
20 Which has been simultaneously fed along the deck 30 to 
pass underneath the print drum 111. The feeding of the 
envelope 20 and the rotation of the print drum 111 are 
synchroniZed so that the ?rst print surface 116 and the 
second print surface 118 come into contact With the enve 
lope 20 near its upper right hand corner. As the ?rst print 
surface 116 and the second print surface 118 contact the 
envelope 20, the ink from these respective surfaces transfers 
to the envelope 20 leaving a printed image of the postage 
indicia 50 Which includes both the ?Xed portion 52 and the 
variable portion 54. After printing, the print drum 111 
continues to rotate until it again reaches the home position. 

Located directly beneath the print drum 111, the mailing 
machine includes a print pressure roller 40 Which is spring 
biased toWard the print drum 111 in conventional fashion so 
as to accommodate the varying thicknesses of different 
envelopes 20. As the envelope 20 continues doWnstream 
from the print drum 111, it comes under the control of the 
eject rollers 120. The mailing machine further includes a 
pair of eject pressure rollers 42 in opposed relationship to the 
eject rollers 120 for assisting in feeding the envelope 20 
from the postage meter 100. 

It should noW be apparent that the print head 134 is held 
stationary While the print head cap 190 is actuated into and 
out of engagement With the print head 134. On the other 
hand, those skilled in the art Will recogniZe that With 
standard engineering modi?cations, print head cap 190 
could be held stationary While the print head 134 is actuated 
into and out of engagement. Thus, relative movement 
betWeen the print head and the cap can be achieved in a 
variety of Ways. Those skilled in the art Will also recogniZe 
that there are many mechanism suitable for providing rela 
tive movement betWeen the print head and the cap. 

Referring to FIG. 6, a timing diagram of a preferred 
velocity pro?le of the print drum during the print cycle is 
shoWn. It is important to note that this velocity pro?le is 
suitable for use With the present invention regardless of hoW 
the relative movement betWeen the print head and the cap is 
achieved. Referring to FIGS. 4, 5 and 6, the print cycle 
occurs of a time interval betWeen reference points TO and T5. 
At the beginning of the print cycle, the print drum 111 
accelerates until it reaches a ?rst velocity V1 at point T1. The 
print drum 111 is held at velocity V1 until point T2. During 
the interval from point T1 to T2, the print head 134 produces 
the variable portion 54 of the postage indicia 50 on the 
second print surface 118 of the print drum 111. After the 
print head 134 ?nishes printing, the print drum 111 accel 
erates until it reaches a second velocity V2 at point T3. The 
second velocity V2 is selected so as to match the linear speed 
of the envelope 20 as it is fed underneath the print drum 111 
by the mailing machine. After the inks from the ?rst print 
surface 116 and the second print surface 118 have been 
transferred to the envelope 20, the print drum 111 begins to 
decelerate at point T4 until it returns to the home position at 
point T5. 
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It Will be appreciated by those skilled in the art that the 
?rst velocity V1 and the second velocity V2 are selected so 
as to produce quality printed postage indicia 50 at a high rate 
of throughput. Thus, the ?rst velocity V1, Which is depen 
dent upon a variety of factors, such as: imaging speed, 
noZZle density and desired dot resolution, is selected so as to 
alloW the print head 134 to produce a quality image on the 
second print surface 118 of the print drum 111. Generally, 
the second velocity V2 is selected so as to increase through 
put of the overall system. 

It Will be apparent to those skilled in the art that numerous 
other suitable velocity pro?les could be derived depending 
upon the desired performance characteristics of the overall 
mailing machine. For example, if necessary, betWeen points 
T2 and T3 the print drum 111 could be accelerated to a 
velocity greater than V2 and then decelerated just prior to 
contact With the envelope 20 so as to match the speed of the 
envelope 20. In this manner, any time lost during the interval 
betWeen points T1 and T2 can be made up. 

Referring to FIG. 7, an ink drop D is shoWn on the second 
print surface 118. Empirical studies have indicated that a 
contact angle 6 (formed by a line draWn tangent to the ink 
drop D at the point Where the ink drop contacts the second 
print surface 118 and a horiZontal line taken along the 
second print surface 118) in the range of 20 to 60 degrees 
yields a quality printed postage indicia 50. The contact angle 
Sis a function of a variety of factors, such as: ink viscosity, 
ink surface tension, ink surface free energy and ink inter 
action With the second print surface 118. Depending upon 
the formulation of the ink and the material selection for the 
second print surface 118, those skilled in the art could 
formulate a Wide variety of combinations Which Would 
achieve this contact angle. In the preferred embodiment, the 
second print surface 118 is made of polytetra?uoroethylene, 
such as te?on®, and the ink is hydrocarbon solvent and 
alcohol based With suitable pigments and resins. 
Many features of the preferred embodiment represent 

design choices selected to best exploit the inventive concept 
as implemented in a postage meter. HoWever, the present 
invention is applicable to other printers utiliZing ink jet 
transfer printing. Those skilled in the art Will recogniZe that 
the present invention is suitable for printing an entire image. 
Thus, the present invention should not be construed as 
restricted to employing dual printing technologies. 
Moreover, additional advantages than those described above 
and various other modi?cations Will readily occur to those 
skilled in the art. Therefore, the inventive concept in its 
broader aspects is not limited to the speci?c details of the 
preferred embodiment but is de?ned by the appended claims 
and their equivalents. 
What is claimed is: 
1. An ink jet transfer printer including an ink jet print head 

and a print drum, the ink jet print head for printing ink onto 
the print drum Which transfers the ink to a print medium 
during a print cycle, the ink jet transfer printer comprising: 

a print surface de?ning a print plane located on the print 
drum, the print surface raised above a peripheral sur 
face of the print drum so that the print surface comes 
into contact With the print medium and the peripheral 
surface does not normally come into contact With the 
print medium; and 

a Wiper blade in engagement With the print surface during 
the print cycle for Wiping Waste ink from the print 
surface; and 

Wherein the ink jet print head prints onto the print surface 
and the ink on the print surface forms a contact angle, 
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10 
as de?ned by a line draWn tangent to the ink at the point 
Where the ink contacts the print surface and a horiZontal 
line taken along the print surface, substantially in a 
range of 20 degrees to 60 degrees; and 

the print drum includes a lead beveled surface Which is in 
alignment With a beginning portion of the print surface, 
the lead beveled surface is beloW the print plane 
providing a gradual transition from the peripheral sur 
face up to the print surface; and 

When the print drum is in a home position, the Wiper blade 
is in engagement With the lead beveled surface so that 
Waste ink from the Wiper blade drains onto the lead 
beveled surface. 

2. The ink jet transfer printer of claim 1, Wherein: 
the print drum further includes a trailing beveled surface 

Which is in alignment With an ending portion of the 
print surface, the trailing beveled surface is beloW the 
print plane providing a gradual transition from the 
peripheral surface up to the print surface; and 

during the print cycle, Waste ink collected by the Wiping 
means from the print surface is deposited on the trailing 
beveled surface. 

3. The ink jet transfer printer of claim 2, Wherein: 
the print drum further includes a block located adjacent to 

the print surface that extends from the peripheral sur 
face upWard toWard the print plane and is aligned With 
the lead beveled surface for preventing the print 
medium from contacting the lead beveled surface dur 
ing printing. 

4. The ink jet transfer printer of claim 3, Wherein: 
the print surface terminates in rounded lateral edges that 

are located beloW the print plane; and 
the Wiper blade conforms to the rounded lateral edges so 

that Waste ink is Wiped from the print surface over the 
rounded lateral edges beloW the print plane. 

5. The ink jet transfer printer of claim 4, further compris 
ing: 

absorbing means in engagement With the print surface 
during the print cycle for absorbing Waste ink from the 
print surface; and Wherein 

the absorbing means conforms to the rounded lateral 
edges so that Waste ink is absorbed from beloW the print 
plane. 

6. The ink jet transfer printer of claim 1, Wherein: 
the print surface terminates in rounded lateral edges that 

are located beloW the print plane; and 
the Wiper blade conforms to the rounded lateral edges so 

that Waste ink is Wiped from the print surface over the 
rounded lateral edges beloW the print plane. 

7. The ink jet transfer printer of claim 6, further compris 
ing: 

absorbing means in engagement With the print surface 
during the print cycle for absorbing Waste ink from the 
print surface; and Wherein 

the absorbing means conforms to the rounded lateral 
edges so that Waste ink is absorbed from beloW the print 
plane. 

8. The ink jet transfer printer of claim 7, Wherein: 
Wherein, during the print cycle the folloWing sequence 

occurs: the Wiping means Wipes the print surface 
prior to the ink jet print head printing on the print 
surface; (ii) the ink jet print head prints on the print 
surface; (iii) the ink on the print surface transfers to the 
print medium; and (iv) folloWing transfer of the ink 
from the print surface to the print medium, the absorb 
ing means absorbs Waste ink. 
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9. The ink jet transfer printer of claim 8, Wherein: 
the print drum further includes a block located adjacent to 

the print surface that extends from the peripheral sur 
face upWard toWard the print plane and is aligned With 
the lead beveled surface for preventing the print 
medium from contacting the lead beveled surface dur 
ing printing. 

10. An ink jet transfer printer including an ink jet print 
head and a print drum, the ink jet print head for printing ink 
onto the print drum Which transfers the ink to a print medium 
during a print cycle, the ink jet transfer printer comprising: 

a print surface de?ning a print plane located on the print 
drum for receiving ink from the print head, the print 
surface raised above a peripheral surface of the print 
drum so that the print surface comes into contact With 
the print medium and the peripheral surface does not 
normally come into contact With the print medium; 

means in engagement With the print surface during the 
print cycle for Wiping Waste ink from the print surface; 
and 

means in engagement With the print surface during the 
print cycle for absorbing Waste ink from the print 
surface; 

the print drum includes a lead beveled surface Which is in 
alignment With a beginning portion of the print surface, 
the lead beveled surface is beloW the print plane 
providing a gradual transition from the peripheral sur 
face up to the print surface; and 

When the print drum is in a home position, the Wiping 
means is in engagement With the lead beveled surface 
so that Waste ink from the Wiping means drains onto the 
lead beveled surface; and 

Wherein, during the print cycle the folloWing sequence 
occurs: the Wiping means Wipes the print surface 
prior to the ink jet print head printing on the print 
surface; (ii) the ink jet print head prints on the print 
surface; (iii) the ink on the print surface transfers to the 
print medium; and (iv) folloWing transfer of the ink 
from the print surface to the print medium, the absorb 
ing means absorbs Waste ink. 

11. The ink jet transfer printer of claim 10, Wherein: 
the print drum further includes a trailing beveled surface 
Which is in alignment With an ending portion of the 
print surface, the trailing beveled surface is beloW the 
print plane providing a gradual transition from the 
peripheral surface up to the print surface; and 

during the print cycle, Waste ink collected by the Wiping 
means from the print surface is deposited on the trailing 
beveled surface. 

12. The ink jet transfer printer of claim 11, Wherein: 
the print drum further includes a block located adjacent to 

the print surface that eXtends from the peripheral sur 
face upWard toWard the print plane and is aligned With 
the lead beveled surface for preventing the print 
medium from contacting the lead beveled surface dur 
ing printing. 

13. The ink jet transfer printer of claim 12, Wherein: 
the ink on the print surface forms a contact angle, as 

de?ned by a line draWn tangent to the ink at the point 
Where the ink contacts the print surface and a horiZontal 
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12 
line taken along the print surface, substantially in a 
range of 20 degrees to 60 degrees, 

Wherein the ink jet print head prints onto the print surface 
and the ink on the print surface forms a contact angle, 
as de?ned by a line draWn tangent to the ink at the point 
Where the ink contacts the print surface and a horiZontal 
line taken along the print surface, substantially in a 
range of 20 degrees to 60 degrees; and 

the print drum includes a lead beveled surface Which is in 
alignment With a beginning portion of the print surface, 
the lead beveled surface is beloW the print plane 
providing a gradual transition from the peripheral sur 
face up to the print surface; and 

When the print drum is in a home position, the Wiping 
means is in engagement With the lead beveled surface 
so that Waste ink from the Wiping means drains onto the 
lead beveled surface. 

14. The ink jet transfer printer of claim 13, Wherein: 
the print surface is made from polytetra?uoroethylene; 

and 

the ink is hydrocarbon solvent and alcohol based. 
15. The ink jet transfer printer of claim 12, Wherein: 
the print surface terminates in rounded lateral edges that 

are located beloW the print plane; and 
the Wiping means includes a Wiper blade that contacts the 

print surface and conforms to the rounded lateral edges 
so that Waste ink is Wiped from the print surface over 
the rounded lateral edges beloW the print plane. 

16. The ink jet transfer printer of claim 15, Wherein: 
the absorbing means includes a roller that contacts the 

print surface and conforms to the rounded lateral edges 
so that Waste ink is absorbed from beloW the print 
plane. 

17. The ink jet transfer printer of claim 11, Wherein: 
the print surface terminates in rounded lateral edges that 

are located beloW the print plane; and 
the Wiping means includes a Wiper blade that contacts the 

print surface and conforms to the rounded lateral edges 
so that Waste ink is Wiped from the print surface over 
the rounded lateral edges beloW the print plane. 

18. The ink jet transfer printer of claim 17, Wherein: 
the absorbing means includes a roller that contacts the 

print surface and conforms to the rounded lateral edges 
so that Waste ink is absorbed from beloW the print 
plane. 

19. The ink jet transfer printer of claim 10, Wherein: 
the print surface terminates in rounded lateral edges that 

are located beloW the print plane; and 
the Wiping means includes a Wiper blade that contacts the 

print surface and conforms to the rounded lateral edges 
so that Waste ink is Wiped from the print surface over 
the rounded lateral edges beloW the print plane. 

20. The ink jet transfer printer of claim 19, Wherein: 
the absorbing means includes a roller that contacts the 

print surface and conforms to the rounded lateral edges 
so that Waste ink is absorbed from beloW the print 
plane. 


